Introduction
The previous Commonwealth Minister for the Environment, Mr Garrett, rejected a request to allow the importation of live bumblebees to Australia. He said that the 'introduction of alien species into Australia can have serious environmental consequences' and that national environmental legislation required him to take a precautionary approach.
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2 Occassional paper series 2012 mated 240 000 species of invertebrate and an unquantified number of micro-organisms. 3 The flotilla of Gondwanan species and the subsequent isolation of the island continent from other biotas about 170 million years before present has shaped this diversity and has been the impetus for much community structure in the form of co-evolved mutualisms (that is, co-dependant relationships, for example the plant-pollinator interface).
Weeds and feral animals are one of the major pressures on Australian biodiversity. 4 The recent migration (over the last 200 years) of invasive species to Australia (for example, of about 2500 plant species) jeopardises the persistence of many native species, ecosystems and evolutionary processes. Australia has many prominent examples of the extreme ecological, social and economic damage that deliberate introductions can cause. Cane toads, prickly pear, red foxes, rabbits and bitou bush are just a few of the invasive species that the Commonwealth government now spends millions of dollars trying to contain. 5 Coupled with the significant impacts of habitat modification, it is concomitant that almost one quarter of the world's recently extinct species comes from Australia. 6 The ecological, social and economic damage caused by invasive species is recognised by all tiers of Government -as exemplified by local noxious weed declarations, 7 threatening processes regimes at state level 8 and robust quarantine and importation laws at the Commonwealth level.
9
The European bumblebee (Bombus terrestris L.) (Hymenoptera: Apidae)) does not occur on the Australian mainland but was introduced to the island of Tasmania about 18 years ago where it is now widespread and abundant. 10 The Australian Hydroponic and Greenhouse
Association sought a permit for the importation of live bumblebees 11 to mainland Australia to facilitate the pollination of crops, particularly greenhouse tomatoes (Solanum lycopersicum). 12 However, if bumblebees escape from greenhouses and establish in the wild in mainland Australia they can cause both ecological and economical harm. This could occur through competition for nectar and pollen with native animals and commercial honeybees, reduced seed production and altered gene flow in native plants, as well as increased seed production in weeds. 13 In Tasmania and New Zealand many of these perturbations have already happened as a result of bumblebee incursions throughout urban, agricultural and natural habitats. 
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International Journal of Rural Law and Policy torian Action Statement on bumblebees states that a 'precautionary approach to the introduction of bumblebees must be taken.' 15 Curiously, the Commonwealth Threatened Species Scientific Committee had declined an application to list the introduction of bumblebees as a KTP. Even so, it urged 'that extreme caution be shown in considering any proposal to introduce this species to the mainland'.
16
The potential threat posed by bumblebees appears to beg the questions posed by the precautionary principle, which s 391(2) of the Environment Protection and Biodiversity Conservation Act 1999 (Cth) ('EBCD Act') puts thus:
The precautionary principle is that lack of full scientific certainty should not be used as a reason for postponing a measure to prevent degradation of the environment where there are threats of serious or irreversible environmental damage.
Would the presence of bumblebees in mainland Australia pose a threat of serious or irreversible environmental damage? Should a lack of full scientific certainty be used as a reason for postponing measures to prevent environmental degradation? This paper considers the role of the precautionary principle in the regulatory approaches to the bumblebee of the New South Wales, Victorian and Commonwealth jurisdications. The issue of importation and use of bumblebees has not been before a court or tribunal so the focus is on the regulatory approaches. As Fisher, Jones and von Schomberg note, 'there have been few empirical studies of the (precautionary) principle in operation' and this paper aims to contribute to filling this gap. 17 Upon examination of the regulatory approach of each jurisdiction, it is possible to say that the precautionary principle has had a role to play but it is far from consistent and much less significant than the principle of conservation of biological diversity. It seems decisive with respect to importation and quite elusive with respect to listing as a threatening process. The paper concludes that, despite the widespread adoption of the precautionary principle into policy, legislation and case law in Australia, its effect on regulating the impact of a threatening species like the bumblebee is not as significant as might be expected. This paper will examine briefly the widespread adoption of the precautionary principle. The paper will then consider its place with respect to the New South Wales, Victorian and Commonwealth threatening process provisions. The paper will then address the threat of bumblebees and the various scientific committee responses to it. It will then turn to the application of the precautionary principle to the application for the import of bumblebees. , adopted Preston CJ's reasoning and extended the application of the precautionary principle to global warming. 39 The key point to be made here is that the precautionary principle appears widely in Australian policy, legislation and case law, so it might be expected to have an impact on the regulation of bumblebees.
To what extent was each committee bound to apply the precautionary principle?
To begin assessing the impact of the precautionary principle on regulating bumblebees, it is necessary to consider the extent to which each scientific committee is actually bound to apply the precautionary principle in its decision making before turning to the actual listing 28 processes of each jurisdiction in question. This will illustrate how elusive the precautionary principle is with respect to listing decisions on the bumblebee. The Victorian and Commonwealth committees were not bound to consider it, and it is only arguable that the New South Wales committee could have been bound to consider it.
Victoria
As discussed below, the legislation that authorises listing of a PTP in Victoria is the Flora and Fauna Guarantee Act 1988 (Vic). There is no reference to the precautionary principle in this Act, perhaps because it was first enacted in 1988 before the precautionary principle attained general application in Australia. Rather, the Environment Protection Act 1970 (Vic) provides as follows:
1C.
The precautionary principle
(1) If there are threats of serious or irreversible environmental damage, lack of full scientific certainty should not be used as a reason for postponing measures to prevent environmental degradation.
(2) Decision making should be guided by-(a) a careful evaluation to avoid serious or irreversible damage to the environment wherever practicable; and (b) an assessment of the risk-weighted consequences of various options.
In the absence of any reference between the acts in question, it cannot be said that the precautionary principle applies to decisions made under the Flora and Fauna Guarantee Act. It may arguably be a 'common sense' relevant consideration to such decisions as was the case in the New South Wales case of Leatch. 40 The authors have been unable to find any Victorian case though that would be authority for the proposition that the precautionary principle was a relevant consideration. It could still be open to argue this upon general principles of administrative law but it is important to note that the empowering statute primarily determines what the decision maker is bound to consider. 41 The precautionary principle could then be a relevant consideration, but not necessarily a binding one. As far as listing a PTP is concerned, sch 1 of the Flora and Fauna Guarantee Regulations 2001 sets out the criteria for determining a listing recommendation. The language of these criteria is at least reflective of the precautionary principle and this is discussed below.
New South Wales
The Threatened Species Conservation Act 1995 (NSW) has as its first object in s 3 'to conserve biological diversity and promote ecologically sustainable development'. Section 4 of the Act provides that ecologically sustainable development has the same meaning as in the Protection of the Environment Administration Act 1991 (NSW), which, at s 6, includes the precautionary principle in quite similar words to the Victorian provision thus:
(2)… (a) the precautionary principle-namely, that if there are threats of serious or irreversible environmental damage, lack of full scientific certainty should not be used as a reason for postponing measures to prevent environmental degradation. In the application of the precautionary principle, public and private decisions should be guided by:
(i) careful evaluation to avoid, wherever practicable, serious or irreversible damage to the environment, and The principles of ecologically sustainable development are to be applied when decisions are being made under any legislative enactment or instrument which adopts the principles. 42 Arguably, then, the objects of the Threatened Species Conservation Act may be enough to require the New South Wales Scientific Committee to apply the precautionary principle in its decision making, despite the clear omission of a requirement to do so in the listing provisions. 43 This is only arguable, though, and it cannot be said with certainty that the New South Wales Scientific Committee is bound to take the precautionary principle into account in listing decisions. Whelan, Brown and Farrier 44 note that, in NSW, a more thorough application of the precautionary principle is needed in assessing impacts on endangered species, as currently the lack of full scientific certainty is often used to imply that there are no detrimental impacts.
The Commonwealth
Sperling's view is that the precautionary principle does not have sufficient bearing on the biodiversity conservation provisions of the EPBC Act. She stated, on a preliminary assessment of the Act, that 'The legislation is therefore largely irrelevant to this discussion of the type of law which needs to exist if caution [ie the precautionary principle] really matters'. 45 An examination of the Act bears this out, at least with respect to listing processes.
For Commonwealth Threatened Species Scientific Committee recommendations to the Minister on listing, s 189(3) of the EPBC Act provides that the Scientific Committee must not consider any matter that does not relate to the survival of the native species or ecological community concerned. 46 The precautionary principle could be relevant to such matters but clearly the Scientific Committee is not bound to consider it as such.
There is no direct obligation on the Commonwealth Minister either to consider the precautionary principle with regard to a recommendation from the Scientific Committee for listing a KTP. The EPBC Act makes clear when the Minister must take it into account. The Act provides: 
Minister must consider precautionary principle in making decisions
Biodiversity conservation as the real focus?
If the precautionary principle has at best only indirect effect, is it that biodiversity conservation is really the most relevant principle to the provisions guiding the various committees' decisions? 49 Preston CJ stated in Telstra v Hornsby Shire Council:
The precautionary principle is but one of the set of principles of ecologically sustainable development (highlighted earlier in the judgment). It should not be viewed in isolation, but rather as part of the package. This means that the precautionary measures that should be selected must not only be appropriate having regard to the precautionary principle itself, but also in the context of the other principles of ecologically sustainable development including inter-generational and intra-generational equity and the conservation of biological diversity and ecological integrity.
50
This is perhaps a reason that the precautionary principle is not a binding consideration in the various listing provisions, because they are actually biodiversity conservation provisions. Even though it should be part of the balance of ecologically sustainable development, biodiversity conservation is a distinct principle of environmental law that is not always seen as compatible with it. Biodiversity conservation is an explicit or implicit object of the relevant acts, as much (if not more) than ecologically sustainable development or the precautionary principle. Smith notes that in the Threatened Species Conservation Act biodiversity is elevated alongside ESD 'as an end in itself as well as a mechanism for achieving the overall notion of sustainability'. Indeed, the Senate Committee in the Environment Protection and Biodiversity Conservation Bill 1998 preferred ESD not to be a purpose of the listing process, as it could potentially dilute the focus on survival of species. 51 Farrier sees the narrow biodiversity focus of the Flora and Fauna
Guarantee Act as even being contrary to the precautionary principle because, referring to s 11, it requires 'demonstrable' states of decline and 'likely' extinction before listing.
52
Nonetheless, the precautionary principle's 'threats of serious or irreversible environmental 47 As well as being relevant to statutory construction. The precautionary principle is of immediate and widespread relevance in the biodiversity context: indeed, it has been argued that it applies to biodiversity more than to any other environmental problem, due to the dramatic and irreversible nature of current extinction patterns. 56 Rather than the precautionary principle being seen as distinct and even incompatible with biodiversity conservation, it might be expected then that the various legislative provisions on listing threatening process could have explicitly incorporated it. As it is, they have not, and a biodiversity conservation focus in the relevant legislative provisions may explain why the precautionary principle, even though apparently relevant, has no direct impact on state decisions concerning bumblebees. It is appropriate to turn now to the threat of the bumblebee and the various scientific committee responses to it.
57
Bumblebees as a threatening process
The Large Earth Bumblebee, 'Bombus Terrestris L.'
The Bumblebee (Bombus Terrestris L.) is native to Europe and North Africa 58 but has been deliberately distributed around the world for the pollination of field crops -as early as 1885 to New Zealand 59 and a century later, as the technology developed, as a domesticated pollinator for the production of greenhouse tomatoes. 60 Bumblebees have escaped from their agricultural environments and have established as a feral species in many countries including New Zealand, 61 Chile, 62 Israel, 63 Japan 64 and Mexico. 65 Bumblebees appeared in Tasmania in February 1992, 66 and are now ubiquitous in urban and natural habitats throughout the island state. 67 There is compelling evidence _____________________________________________________________________________ International Journal of Rural Law and Policy 10 Occassional paper series 2012 that bumblebees are causing irreparable environmental damage in Tasmania, 68 and that the proliferation of weeds and sleeper weeds will be exacerbated by the bumblebee's superior foraging behaviour on co-evolved Mediterranean weeds. 69 The precedent for perturbation by a non-native pollinator has also been clearly established on the mainland with introduced honeybees (Apis mellifera), which can reduce seed production in native species, 70 affect seed production in some native species 71 and set seed in weeds that would otherwise be barren.
72
The listing, or not, of introduction of bumblebees as a threatening process
The governments of New South Wales and Victoria have independently determined the risk of bumblebees to be such that they have declared foraging by bumblebees to be a KTP in New South Wales and a PTP in Victoria -though the species is yet to colonise these mainland areas. 73 The Commonwealth declined a similar application in 2002-2003 on the basis that there was not enough scientific evidence to support the applicant's contention that foraging by bumblebees would be a KTP. 74 It is interesting to note that the unsuccessful applicant to the Commonwealth Government (Dr Andrew Hingston, University of Tasmania) was successful in both applications to the states of New South Wales and Victoria.
The Victorian Listing
In Victoria, the Flora and Fauna Guarantee Act 1988 ('FFG Act') states that a "potentially threatening process" means a process which may have the capability to threaten the survival, abundance or evolutionary development of any taxon or community of flora or fauna. 
Evidence:
The potential threat to survival of species, as well as the potential to alter the foraging habits of flower-loving species could influence the evolutionary development of several taxa and communities.
The Minister 76 adopted this recommendation under s 16 of the Act and so 'Introduction of the Bumblebee' entered the PTP list.
77
Could the precautionary principle have a practical impact through the consequences of listing?
The main consequence of listing the introduction and spread of the Large Earth Bumblebee as a PTP under the FFG Act would lie in the action plan required as a result of the listing.
78
There is now a draft Flora and Fauna Guarantee Action Statement for the 'Introduction and spread of the Large Earth Bumblebee Bombus terrestris into Victorian terrestrial environments'. As mentioned above, it states that a 'precautionary approach to the introduction of bumblebees must be taken'. It makes the long term objective to be to 'Prevent Large Earth bumblebees from establishing in Victoria' 79 and includes developing legislation to 'facilitate entry to private property to search for invertebrates'. 80 The language and approach of the draft Action Plan are certainly consistent with the precautionary principle, even if the FFG Act does not require it. There is other action under the FFG Act, such as the making of an interim conservation order under ss 26 and 27, which might prevent introduction of bumblebees but it does not automatically follow the PTP listing. The PTP listing may only make it easier to establish that such action should 76 Strictly, recommended to the Governor-in-Council. 81 Despite the lack of legislative reference in Victoria, there is something to suggest that the precautionary principle could have a practical impact through the consequences of listing bumblebees as a threatening process.
The New South Wales listing
In New South Wales, a KTP is a process within an ecosystem that jeopardises the existence of a specific biotic component in that ecosystem. This is defined under s 13 of the Threatened Species Conservation Act 1995 (NSW) ('TSC Act') to include species, populations and ecological communities that are or could become threatened with extinction:
13 Threatening processes eligible for listing as key threatening processes
(1) A threatening process is eligible to be listed as a "key threatening process" if, in the opinion of the Scientific Committee:
(a) it adversely affects threatened species, populations or ecological communities, or (b) it could cause species, populations or ecological communities that are not threatened to become threatened. 9. In view of the above the Scientific Committee is of the opinion that the introduction of the Large Earth Bumblebee, Bombus terrestris, could cause species or populations that are not threatened to become threatened.
Pursuant to the
83
The decision to list a KTP rests with the Scientific Committee under ss 23 and 24, although the Minister may ask the Committee to give it further consideration.
84
Could the precautionary principle have a practical impact through the consequences of listing?
A direct consequence of listing could be the implementation of a Threat Abatement Plan ('TAP'), although it is within the discretion of the Director-General of the Department of Environment and Climate Change as to whether to prepare such a plan. 85 There is as yet no TAP for bumblebees. Even if there were such a plan it would not necessarily have a direct effect on the tomato growing industry because TAPs only directly bind other government 81 Under the Planning and Environment Act 1987 (Vic), the use of bumblebees to pollinate tomatoes does not appear to be regarded as a development, which relates to structures rather than activities. This Act would not therefore appear to regulate such an activity. 82 Threatened Species Conservation Act 1995 s 23. 83 See <http://www.nationalparks.nsw.gov.au/npws.nsf/PrintFriendly/Bombus_terrestris_ktp_declaration>. 
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87
In the absence of a TAP, another consequence of the KTP determination could relate to gaining approval under the Environmental Planning and Assessment Act 1979 (NSW) ('EPAA') for the use of bumblebees to pollinate tomatoes. This Act requires a species impact statement to accompany an application for development 88 or approval of activity 89 which 'is likely to significantly affect threatened species, populations or ecological communities'. 90 In this case the Scientific Committee Determination clearly does identify species and ecological communities which may be threatened by bumblebees so a species impact statement should be required. The Director-General would also need to concur with the development or approval of the activity and in doing so take account of, among other things, the species impact statement, any TAP and the principles of ESD. 91 The precautionary principle could have a practical impact on the issue of bumblebees, then, through some of the consequences of listing.
Has the precautionary principle affected the State decisions?
There is nothing in the Determinations of the respective State scientific committees that makes clear that they have considered the precautionary principle. It is clear though that they have applied the respective specific statutory provisions on listing bumblebees as a threatening process. It may be that the threatening process provisions are particular expressions of the precautionary principle and applying them is evidence of a precautionary approach. As Mahoney stated with respect to the Threatened Species Conservation Act, 'The criteria for listing of threatening processes … is an indication that in a small way precautionary pre-emptive measures are being given statutory recognition'.
92
Certainly, the use of language such as 'potentially threatening' and 'significant threat' to 'survival' or 'evolutionary development' of flora and fauna in the Victorian decision reflects the 'threats of serious or irreversible environmental damage' language of the precautionary principle, or an approach consistent with it. So too, the use of terms such as 'threatened', 'endangered' and 'vulnerable' and 'could cause species or populations that are not threatened to become threatened' in the New South Wales decision also reflects the language of the principle or an approach consistent with it. Arguably, the precautionary principle has affected the State listings though in an indirect way. The decision of the Commonwealth not to list Section 188 of the EPBC Act defines a KTP as follows:
(3) A process is a threatening process if it threatens, or may threaten, the survival, abundance or evolutionary development of a native species or ecological community.
(4) A threatening process is eligible to be treated as a key threatening process if:
(a) it could cause a native species or an ecological community to become eligible for listing in any category, other than conservation dependent; or (b) it could cause a listed threatened species or a listed threatened ecological community to become eligible to be listed in another category representing a higher degree of endangerment; or (c) it adversely affects 2 or more listed threatened species (other than conservation dependent species) or 2 or more listed threatened ecological communities.
If the Commonwealth Threatened Species Scientific Committee makes a recommendation to the Minister, the Minister must consider that advice 93 and decide whether or not to list the process as a KTP. 94 The Committee had the benefit of the Victorian and New South
Wales Scientific Committees' reports. Even so, its final recommendation acknowledged a potential threat but not enough of one to recommend listing 'Changes to plant-pollinator associations caused by Large Earth bumblebees, Bombus terrestris' as a KTP:
3. Recommendations … C. The Committee regards the introduction of any exotic species as a potential environmental risk, noting that in Tasmania, the bumblebee has become widespread in both modified and natural systems. However, on the data available, insufficient impact has been detected, and therefore the Committee recommends that the threatening process cannot be listed at this time. The Committee urges that extreme caution be shown in considering any proposal to introduce this species to the mainland. In taking this position, it highlights the concern that many native species are dependent on native pollinators, so it could potentially be a threat in the future.
This recommendation raises questions about when the precautionary principle could be triggered if the Committee was required to consider it. The recommendation states that 'insufficient impact has been detected' 95 for a listing 'at this time', which indicates that the Committee did not see the precautionary principle as being triggered at that stage. The Committee appeared concerned with the threat of bumblebees reaching the mainland, rather than the threat they would pose should they do so. This may explain the divergence between the approach of the Commonwealth and that of New South Wales and Victoria. It would be contrary to the precautionary principle, though, for the Commonwealth Committee to decline to list 'on the data available' when the principle would apply in situations of scientific uncertainty. 
What Does This Say About the precautionary principle?
This situation illustrates that the broad incorporation of the precautionary principle in policy, legislation and case law in Australia does not mean that the principle must be a part of decision making on listing threatening processes. Even if it was, it would still not necessarily be applied in the same way, or at all, even on essentially the same information. 100 It was arguably legitimate for the Commonwealth committee to have reached its conclusion, if it was applying the precautionary principle, on the basis that bumblebees do not actually pose a threat, or, if they do, that it is not serious. 101 (Though, given the experience in Tasmania, it is probably not arguable that an invasion of bumblebees would be reversible.) It is also arguable that the precautionary principle could have had no decisive effect in the Commonwealth committee's decision in spite of the available science, and that the need for more evidence of impact would have been contrary to the precautionary principle. 102 As Preston CJ put it in The argument of the proponents is perhaps best summarised in the conclusion to the Executive Summary of the Proposal to Import:
The AHGA is entirely satisfied that certified clean stock can safely be brought to the Australian mainland for pollination of greenhouse crops as evidenced by its safe use around the world in 36 countries on over 25 crops.
None of the 36 countries currently enjoying bumblebee technology report substantiated claims of deleterious effects on their local flora or fauna.
[ 111 ] This fact is entirely at odds with claims by Australian opposition groups that "all hell will break loose" if bumblebees areallowed to leave Tasmania for the mainland. Good science must be allowed to prevail.
…
Australian growers are actively competing with imported products from other countries with access to bumblebee technology. This enormous disadvantage is reflected in our farms' viability and competitiveness. Bumblebees not only save substantial costs for necessary pollination of crops, they are also much more efficient and effective in this role leading to higher returns for Australian farmers. Commercial realities must be seriously considered. 
Provisions Governing the Minister's Decision
The only government decision maker specifically required to consider the precautionary principle on this question was the Minister under s 391 of the EPBC Act, which specifies that the principle must be considered in issuing permits for regulated live specimens under s 303EN. Notably, this requirement applies to the Minister 'to the extent he or she can do so consistently with the other provisions of this Act'. 113 It appears that the Minister has applied the precautionary principle, although using the term 'precautionary approach'. He mentioned in his media release that there is evidence that importation of bumblebees to mainland Australia poses a 'serious risk' and could 'have serious environmental consequences'. He also touched on there being a lack of full scientific certainty on the safety of importation given that bumblebees have escaped from greenhouses in Japan and Israel. The media release refers directly to the decisions of Victoria and New South Wales. 114 The Minister also made clear that he relied on scientific evidence and advice. Although this does not seem to have been published, the recommen-
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International Journal of Rural Law and Policy consider the precautionary principle with regard to bumblebees has been the Commonwealth Minister. This is only in regard to importation. The Minister clearly took the principle into account, giving strong reasons why it should apply so as not to allow importation.
The overall result has been to prohibit bumblebees from entering mainland Australia although the formal role of the precautionary principle in this outcome seems to have been quite variable. The precautionary principle appears to have been decisive with respect to the Commonwealth Minister's decision on importation, discernible but elusive in respect of state approaches and absent from the Commonwealth threatening process decision. This does not reflect its broad acceptance in Australian policy, legislation and case law. It seems that the precautionary principle can be as elusive as it is pervasive.
